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INTRODUCTION 
Smith,  Andrewes,  and  Laidlaw  (i)  have  obtained,  from  cases  of 
influenza in man,  a virus which is pathogenic  for ferrets.  They  fur- 
ther observed  that the virus of swine influenza was also infectious  for 
ferrets and produced  in these animals a disease similar to that caused 
by the virus of human  origin.  The  present  paper  confirms  and ex- 
tends the observations  of the above  authors regarding the infectivity 
of swine influenza virus for ferrets. 
EXPERIMENTAL 
Method Used  in  Inoculating  Ferrets  Intranasally.--In  the  first  attempt to  infect 
a ferret,  so much difficulty  was encountered in introducing the inoculum intra- 
nasally,  due to the animal's  extremely effective  sneeze reflex,  that  in most of the 
subsequent  work the animals were llghtly  etherized  prior  to inoculation.  This 
anesthetization  was accomplished by using a  museum jar 16 cm. in diameter and 
28 cm. deep,  in the bottom of which, under a wire mesh screen,  was a piece  of 
ether-soaked  cotton.  Ferrets  to  be  anesthetized  were  placed  in  the  jar,  and the  jar 
covered with a lid.  The animals were carefully  observed and as  soon as  they had 
dropped to the bottom of the jar they were removed for  inoculation.  This was 
now easily  accomplished by using a 2 cc.  record  syringe  without needle,  applying 
the blunt tip  of  the syringe  to the external  nares  and injecting  a small  amount of 
the infectious  suspension each time the animal inspired  until  the desired  dosage 
had been administered.  Recovery from the anesthetic  was prompt and accom- 
panied usually  by  violent  sneezing  on  the  part  of  the  inoculated  ferret. 
Inoculation of anesthetized ferrets in  the  manner  described above has  been 
adequately controlled, using either non-infectious suspensions or neutral serum- 
virus mixtures as the test inocula, and in no instance has any clinical evidence of 
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illness or pathological alteration detectable at autopsy been observed.  These 
control experiments indicated that neither the process of anesthetization nor the 
introduction of fluid  in i to 2 cc. amounts into the noses  of anesthetized ferrets in- 
duced any clinical or pathological  change  which  could be confused  with the disease 
resulting from similar inoculation with  infectious material  of  swine influenza. 
As will be described in more detail later, however, the severity and extent of the 
disease produced in this manner were greater  than in animals infected without 
the aid of an anesthetic. 
The Production  of Disease  in Ferrets  by Intranasal  Inoculation  with 
Infectious Material from Cases of Swine Influenza 
Four attempts to infect ferrets with four different samples of in- 
fectious material from experimental cases of swine influenza have all 
been successful.  For these experiments 2 field strains of the disease 
were  used:  Strain  15,  obtained from Iowa in  1930, and  Strain  19, 
obtained from Iowa in 1933.  Furthermore, the disease so produced 
proved  readily  transmissible  in  series  through  ferrets.  One  series 
has at present reached its 16th ferret passage.  In passing from ferret 
to ferret the usual procedure has been to prepare an approximately 5 
per  cent  suspension of pathological lung,  or  pathological lung plus 
bronchial exudate, from a ferret killed on the 3rd or 4th day following 
infection and to use 1 to 2 cc. of the supernatant fluid from this sus- 
pension in inoculating the next ferret intranasally.  Where it has been 
necessary to delay infecting this animal the pathological lung from 
the ferret of the preceding passage has been stored, as chunks, in 50 
per cent glycerol in the refrigerator.  Material stored in this way for 
as long as 75 days proved fully infectious when tested. 
Clinical Picture of the Disease in Ferrets 
The clinical picture exhibited by the ferrets in the present experi- 
ments was similar to that described by Smith, Andrewes,  and Laid- 
law  (1).  Differences observed are  attributable to a  more extensive 
and  severe  pathological alteration  in  the  respiratory tracts  of  our 
ferrets, the result possibly of two variations in technique.  First, most 
of our ferrets were anesthetized prior to inoculation; and second, lung 
was used instead of turbinates as a  source of infectious agent.  It is 
also  possible  that  American  ferrets  are  more  highly susceptible  to 
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The manner in which the disease progresses, in ferrets inoculated while anes- 
thetized, is fairly regular.  The period of incubation varies from 24 to 48 hours. 
An elevation of temperature,  some inappetence, and mild depression are the first 
evidences of illness  to be observed  The first temperature rise is sharp, the fever 
usually reaching 41°C. and occasionally going as high as 41.6-42°C.  By the follow- 
ing day the temperature has dropped from 1-2°C., food is refused, depression is 
more marked, and the catarrhal symptoms have appeared.  On the 3rd day of 
illness,  the temperature is usually up to fever level again, and the animal appears 
ill, lies listlessly in its cage, its fur is roughened, there is usually considerable nasal 
exudate,  the eyes are watery or matted shut, sneezing and coughing paroxysms 
may be observed, and the respiratory rate is increased.  Breathing may take on a 
jerking character suggestive of the thumping type of respiration seen in pigs with 
swine influenza (2).  The 4th day usually finds the temperature down again and 
symptoms of respiratory embarrassment  increased.  Expiration  may be accom- 
panied  by whining; sometimes  the animals appear slightly cyanotic.  Only 5 se- 
verely ill animals have been observed beyond the 4th day of illness.  Of these, 3 
died, one on the 5th, one on the 6th, and the other on the 8th day following infec- 
tion.  Their temperatures became subnormal, dropping to 34.6 °, 35.9 °, and 34.1°C. 
the  day before  death,  cyanosis deepened,  the  respiratory  rate  was  markedly 
increased, prostration became extreme, and breathing was accompanied by moan- 
ing.  The remaining 2  survived, after undergoing a  severe  illness  which became 
progressively  worse  until  the  7th day after infection when both animals were 
cyanotic, appeared moribund,  and exhibited subnormal temperatures.  However, 
on the 8th day they showed marked improvement and began a rapid and complete 
recovery. 
While the general course of the disease was fairly regular as outlined above, 
individual symptoms were frequently inconstant.  The catarrhal symptoms were 
in some cases mild, while in others they were so extreme that practically complete 
nasal obstruction resulted  The temperature  reaction, while in the majority  of 
cases diphasic, was not invariably so; in some animals, after a primary rather sharp 
rise, it declined and became subnormal as the animal became more ill; in others it 
rose and remained elevated throughout 3 or 4 days that the animal was under 
observation.  Rarely there was no temperature response to infection in spite of the 
fact that the animal became ill and was typical at autopsy.  Depression,  inappe- 
tence, and a general appearance of severe illness,  together with evidence of respira- 
tory embarrassment also varied in degree in individual  cases,  but were usually 
present and marked. 
The clinical picture presented by ferrets that had been inoculated without the 
aid of an anesthetic was qualitatively similar to that just described, but the animals 
were more mildly ill and showed no symptoms of serious pulmonary involvement. 
No ferret inoculated without anesthetizing appeared seriously ill when sacrificed on 
the 3rd or 4th  day following infection and one such anhnal whose disease was 
allowed to run its course made an uneventful recovery after being mildly ill for a 
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Pathology of the Disease in Ferrets 
In addition to showing the pathological alterations observed by Smith, Andrewes, 
and  Laidlaw  in  the  nasal  passages  (1),  the  ferrets  in  these  experiments  have 
exhibited marked and extensive lesions throughout the whole of the respiratory 
tract.  Ferrets infected while anesthetized show, when autopsied on the 3rd or 4th 
day of illness,  the following picture.  The trachea and bronchi contain a  thick, 
tenacious, glassy, white mucous exudate, which is usually profuse and frequently 
foams out when the trachea is cut open for culturing.  The lungs are extensively 
affected and their involvement is of a lobar character.  The lobes affected in the 
order of frequency are as follows; right diaphragmatic, azygos, right cardiac, left 
diaphragmatic,  right apical,  and left apical.  Usually only the first  three lobes 
mentioned are affected but occasionally an animal comes to autopsy showing a five 
lobe involvement and in the 3 fatal cases all six lobes were affected (Fig. 2).  The 
involved lobes are deep bluish red in color; they appear distended and larger than 
normal and do not collapse when left standing,  after removal from the animal, 
as do the uninvolved lobes.  They have a gelatinous appearance in the gross and 
present a smooth, tense, and glistening pleural surface.  When such lobes are cut 
across there is, as a rule, a rather copious outflowing of a frothy serosanguineous 
fluid.  The cut bronchioles protrude and exude a  slimy white mucous exudate. 
The lymph nodes at the hilum of the lung may be prominent and edematous but 
this is not a constant picture.  Figs. 1 and 2 illustrate the gross appearance of the 
pathological lungs. 
The white spots on the lung surface, described by Dunkin and Laidlaw (3) in 
their distemper-infected ferrets, have been seen in about one-third of the animals 
coming to autopsy.  Since  similar spots have been seen by the writer in appar- 
ently normal ferrets they are not considered significant with respect to the present 
experiments. 
Histologically the trachea and bronchi are found to contain a variable exudate 
comprised usually of round cells, polymorphonuclear leucocytes, and desquamated 
epithelial ceils imbedded in a pink-staining granular ground substance.  The cilia 
lining the trachea and bronchi are usually either gone or badly matted together. 
The lining epithelium is, in places, fragmented and partially desquamated.  Leuco- 
cytes are frequently to be seen passing out through the epithelium.  Blood vessels 
in the submucosa are often dilated  and packed with  red blood cells.  In some 
sections the smaller bronchi are cuffed by infiltrating round cells. 
In the lung itself the histopathology is essentially that of an edematous pneu- 
monia.  The alveoli are,  for the most part,  distended and contain a  few cells in 
addition  to much coagulated plasma and some strands of fibrin.  The majority 
of these ceils are large with round nuclei and a relatively abundant pale-staining 
cytoplasm.  Polymorphonuclear  leucocytes  and  red  blood  cells  are  present  in 
variable  numbers.  The  leucocytes  are  usually  most  abundant  in  the  alveoll 
adjacent  to terminal bronchioles.  The alveolar wails  are greatly thickened due 
partly to the presence of dilated red cell-packed capillaries and partly to infiltration ~aC~_Am~ •.  s~oP~  53 
with round cells and polymorphonuclear leucocytes.  In addition  to this there 
appears to be some actual proliferation of alveolar epithelium.  The large number 
of inflammatory cells in the alveolar walls is striking compared with the relatively 
smaller numbers in the alveoli themselves.  Polymorphonuclear  leucocytes  are more 
numerous in sections from lungs in which a bacterial invader has been present; in 
such cases they not only infiltrate the alveolar walls but also lie free in the alveoli, 
sometimes in large numbers.  In bacteriologically  sterile lungs the leucocytes are 
present largely as  ceils infiltrating the  alveolar walls.  The histopathology of 
influenza in ferrets is similar,  in many respects,  to that of the disease in swine, 
especially to that seen in the more severe cases (2). 
The pathological  picture just described  is that seen in ferrets infected while 
anesthetized.  In animals inoculated intranasally without the aid of an anesthetic 
the picture is similar,  but less extensive.  Fewer lobes of the lung are involved 
and the distribution of the pulmonary lesions is more patchy and less lobar in 
character.  One ferret inoculated without anesthetizing exhibited a definite  but 
mild illness and at autopsy showed no pulmonary lesions.  This animal's nasal 
passages  were  inflamed  and  the  turbinates  covered with  a  scant  seromucous 
exudate. 
Bacteriology and Filtration Experiments 
A  filtrable  virus  and  the  organism  H.  influenzae  suis  have  been 
shown  to be etiologically essential to the production of influenza in 
swine (4, 5).  Bacteriological study of the respiratory tracts of ferrets 
sick following intranasal inoculation with infectious material of swine 
influenza did not suggest that any single bacterial component played a 
r61e in  the  ferret disease.  Frequently the  tracheal  exudate  and  in- 
volved lobes  of the  lung  were  sterile.  When  an  organism  was  en- 
countered it was seldom the same as that found in the preceding ferret 
passage.  No single bacterial form was encountered with any degree 
of constancy.  Bacteria were present in the lungs of all 3 fatal cases. 
Since the suspensions used in infecting 2 of the 3 fatal cases had been 
prepared from bacteriologically sterile ferret lungs, it seems likely that 
the organisms encountered in the lungs of the animals that died were of 
ferret origin and had been present in the animals'  respiratory tracts 
prior  to  infection.  Whether  the  presence  of  such  bacteria  in  the 
respiratory tracts of infected animals  contributed to  the  severity of 
their disease is not known,  tt. influenzae  suis, present in the infec- 
tious material of swine origin used in infecting the first ferrets in each 
set of ferret serial passages, did not establish itself in the ferret respir- 
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The component of the swine influenza etiological complex causing 
disease in  ferrets was thus,  presumably, the  swine  influenza virus. 
Two attempts to infect ferrets with bacteriologically sterile Berkefeld 
N  filtrates  of  known  infectious material  have  resulted  positively, 
producing a disease which, while somewhat milder than that induced 
by the unfiltered suspensions,  was nevertheless qualitatively typical. 
At  autopsy  both  filtrate-infected  ferrets  exhibited  characteristic 
pulmonary lesions.  The tracheal exudates and pathological portions 
of the lungs of both animals proved bacteriologically sterile.  Passage 
from one of the filtrate-infected ferrets resulted in  the  characteristi- 
cally severe disease in the next serially infected animal.  This indi- 
cated that the milder character of the illness  in the filtrate-infected 
animals had been due only to a dilution of virus during the process 
of filtration and not to the loss of some etiologically essential compo- 
nent other than virus. 
Infectious material  (lung)  from  sick  ferrets  after  storage  in  50 
per cent glycerol at refrigerator temperature for periods of 26, 30, 53, 
and 75 days, has proved to be fully infectious for ferrets.  This ability 
of the infectious agent to preserve well in glycerol, together with its 
ready  filtrability  and  its  transmissibility  in  series  through  ferrets 
indicates that it is a virus. 
Failure  of the  Virus  to Infect  Ferrets When Administered  Subcuta- 
neously.--Ferrets,  anesthetized with ether and then inoculated sub- 
cutaneously with 2 cc.  amounts of  virus  known  to  be  active,  ex- 
hibited no clinical evidence of illness  and were completely negative 
when autopsied 6 days following inoculation.  This is in accord with 
the  experience of  Smith,  Andrewes,  and  Laidlaw  and  indicates  a 
tropism  of  the  virus  for  respiratory  tract  tissues  similar  to  that 
exhibited by the swine influenza virus in swine (6). 
The experiments thus far described indicate that there is  a  virus 
present in  infectious material from cases  of swine  influenza that  is 
pathogenic for and transmissible in series through ferrets.  They con- 
firm the  earlier experiments of  Smith,  Andrewes, and Laidlaw  (1) 
on this point completely.  The remainder of the experiments to be 
described were conducted in  the  attempt "to  establish whether this 
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The Infection of Swine with Ferret-Passaged  Virus 
If the virus that produced disease in ferrets was the swine influenza 
virus it would be expected to induce swine influenza when mixed with 
H. influenzae  suis and administered intransaUy to swine  (4),  unless 
ferret passage had attenuated it for its natural host.  2nd, 6th, 10th, 
12th, and 16th ferret passage virus mixed with H. influenzae  suis has 
been  administered intranasally to swine.  All 5  pigs  inoculated de- 
veloped perfectly characteristic swine influenza indistinguishable in 
any respect  from that induced by similar inoculation with virus of 
swine origin.  No lengthening of the incubation period, decrease in 
clinical  severity,  nor  diminution in  the  extent  of  the  pathological 
alterations encountered at  autopsy was observed in  these  5  swine. 
The disease induced in hogs by the ferret virus mixed with 1t. influen- 
zae suis  proved  to  be  further transmissible in  series  through swine 
either by pen contact or intranasal inoculation.  One pig inoculated 
with 6th passage ferret virus without the addition of 11. influenzae suis 
developed only the mild filtrate disease (4). 
The  above  data  are  evidence  that  the  virus,  responsible  for the 
disease in ferrets, was actually the swine influenza virus. 
The Neutralization  of Virus from Swine and Ferrets by Ferret and Swine 
Influenza Convalescent Serum 
To obtain further evidence that the virus causing disease in ferrets 
was identical with the swine influenza virus two separate sets of cross- 
neutralization  tests  in  the  two  susceptible  hosts  were  conducted. 
The results of these tests are outlined in Table I. 
The results of the experiments  shown in Table I may be briefly summarized  as 
follows.  Serum  from swine recovered from swine influenza was capable of neu- 
tralizing the ferret virus when the serum-virus mixtures were tested for neutrality 
by intranasal inoculation into either swine or ferrets.  Serum  from ferrets recov- 
ered from the ferret disease was capable of neutralizing swine influenza  virus when 
the serum-virus mixtures were tested for neutrality by intranasal inoculation into 
either swine or ferrets. 
In conducting the neutralization tests, the ferret virus used was either fresh or 
glycerolated pathological lung from ferrets killed on the 3rd or 4th day following 
infection, while the swine influenza virus used was either fresh or glycerolated 
pathological lung and bronchial lymph nodes from swine killed on the 3rd or 4th 
day of a typical attack of swine influenza.  Both were prepared as approximately 56  SWINE  INFLUENZA  IN  FERRETS 
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5 per cent suspensions in physiological saline and the supernatant fluid from such 
suspensions used as the source of virus.  The swine virus used had at no time been 
passed through ferrets and the swine influenza convalescent serum had been ob- 
tained from pigs infected with virus  that had at no time been passaged  through 
ferrets.  A small quantity of a culture of H. influenzae suis was added to each of 
the serum-virus  mixtures  to be tested  in swine, since, in  this  species, both this 
organism and the virus are etiologically essential to the production of the typical 
disease  (4).  The serum-virus  mixtures  were, in all instances,  incubated for 30 
minutes at 37°C. and then stored for 2 hours in the refrigerator  prior to intranasal 
inoculation into the test animals.  In the cases of the swine inoculations, the cul- 
ture of H. influenzae suis was added to the serum-virus  mixture  after the pre- 
liminary  period  of incubation  and storage  and immediately  prior to inoculation 
into  the  test  swine.  All ferrets  used  in  these  neutralization  experiments  were 
anesthetized  with ether to facilitate inoculation and to enhance the severity of the 
disease. 
Experiments  4, 5, and 6 recorded in Table I require some comment.  In Experi- 
ment 4, Swine 1441, which received a mixture  of 5 cc. of ferret virus suspension, 
10 cc. of swine convalescent serum, and 1 cc. of a suspension of a culture  of H. 
influenzae suis,  was not completely  protected and developed influenza after an 
incubation period of 3 days, as compared with a 24 hour incubation period for its 
control, Swine 1442.  It was evident, from the lengthened incubation period, that 
the virus had been  partially neutralized.  Using  a  smaller  amount of virus in 
Experiment  5,  ferret  virus  was  completely  neutralized  by swine influenza  con- 
valescent  serum.  In  Experiment  6,  Ferret  7,  inoculated  intranasally  with  a 
mixture  of swine influenza  virus and  ferret  convalescent  serum,  developed  no 
illness, while its control, Ferret 8, came down typically.  Ferret 7 proved immune 
to reinfection, however, when tested later.  In view of the fact that not one of the 
35 ferrets inoculated  intranasaUy  with swine influenza virus during  the course of 
these experiments has resisted infection, it seems likely that, in the case of Ferret 
7, the serum-virus mixture  it received was neutral enough to prevent a clinically 
recognizable infection, but not to prevent immunization. 
DISCUSSION 
The  experimental  data  presented  in  the  last  two  sections  of this 
paper are such as to indicate  conclusively that  the virus from swine 
influenza infectious material,  capable of producing disease  in ferrets, 
is  actually the  swine  influenza virus.  The virus has  been  observed 
to produce a  definite and constant disease picture in ferrets for 16 ser- 
ial passages and when, mixed with H. influenzae suis, it has been tested 
in  swine  at  the  end of the  series  as well  as  during the  course of the 
passages,  it  has  regularly  produced  characteristic  swine  influenza. RICHARD  E.  SHOPE  59 
The neutralization of ferret-passaged virus  by swine influenza con- 
valescent serum and of swine influenza virus by ferret convalescent 
serum confirms the identity of the virus producing disease in ferrets, 
with swine influenza virus. 
The disease in ferrets described in the present paper was clinically 
more  severe and  pathologically more  extensive  than  the  swine  in- 
fluenza virus infection in ferrets described by Smith, Andrewes, and 
Laidlaw (1).  It was suggested earlier that this greater severity may 
have been contributed to by three factors; a  possible  greater suscep- 
tibility of American ferrets to infection, the use of lung instead of turbi- 
nares as a  source of virus, and the anesthetization of the animals to 
facilitate inoculation.  The r61e played by the first factor in yielding a 
more severe disease cannot be determined from the data given in the 
present experiments.  That it is probably of minor significance, how- 
ever, is indicated by the fact that Smith, Andrewes, and Laidlaw have 
stated  1 that they too obtain pulmonary lesions, similar  to  those  de- 
scribed in the present paper, in English ferrets inoculated with swine 
influenza  virus  under  ether  anesthesia.  The  importance  of  the 
second factor is doubtful because in a single experiment in which turbi- 
nates as well as lung from a sick ferret were used to inoculate ferrets, 
under ether  anesthesia,  characteristically severe disease  resulted in 
both animals.  The illness developing in the ferret infected with virus 
from the turbinates was just as marked as that shown by the ferret 
infected with virus  from  the  lung, and extensive pulmonary lesions 
were encountered in both animals at autopsy.  This would indicate 
that substitution  of lung for turbinates as a  source of virus did not 
account for the greater severity of the ferret disease seen in the present 
experiments as compared with that described by the British investi- 
gators (1).  This leaves the r61e played by the third factor, anesthet- 
ization  with  ether,  for  consideration.  It  has  been  shown  in  the 
present  experiments  that  anesthetization  of  ferrets  prior  to  their 
inoculation with virus definitely increases the severity of the resulting 
disease.  Two  explanations  for  this  are  suggested: first,  that  the 
irritation of the respiratory tract by ether favors the establishment 
of the virus,  and second, that due to inhibition of the sneeze reflex, 
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by the anesthetic, a much larger dose of virus is given and it is intro- 
duced more  deeply into  the  respiratory tract.  It  seems probable 
from the  evidence available  that  the  second  explanation  is  most 
applicable and that swine influenza in ferrets represents a purely local 
infection in which lesions  are produced in the respiratory tract only 
where the virus is introduced mechanically. 
The  disease that  Smith,  Andrewes, and Laidlaw have  described 
unquestionably more nearly represents the natural infection of ferrets 
with  swine  influenza virus than does the  disease  produced by the 
methods here described.  The use  of anesthetization with ether in 
infecting ferrets with  swine  influenza virus,  however, presents  the 
advantages  of  facilitating  inoculation  and  giving  a  more  definite, 
constant, and easily recognizable disease with which to work. 
Experiments designed to determine whether or not swine influenza 
virus was capable of transferring from ferret to ferret by contact have 
so  far yielded inconclusive results.  However, in  all  of the experi- 
ments recorded in this paper the isolation of animals was rigid enough 
to prevent accidental infections by contact. 
SUMMARY 
The experiments described confirm the earlier observation of Smith, 
Andrewes, and Laidlaw that the swine influenza virus is pathogenic 
for ferrets when administered intranasally.  A  disease that  is  clini- 
cally more severe and pathologically more extensive  than that de- 
scribed by the above workers is obtained if inoculation with the virus 
is performed under ether anesthesia.  Animals infected in this way 
show at autopsy an edematous type of pneumonia of lobar distribu- 
tion which may terminate fatally.  The virus maintains its patho- 
genicity for ferrets when stored in 50 per cent glycerol at refrigerator 
temperature for as long as 75 days.  After serial passage through 16 
ferrets the  virus  is  still  capable  of inducing swine  influenza when 
mixed with H. influenzae suis and administered intranasally to swine. 
Ferret passage causes no apparent attenuation of the virus for swine. 
Serum from pigs recovered from swine influenza is capable of neutral- 
izing the ferret-passaged virus  for either swine or ferrets.  Likewise 
serum from recovered ferrets neutralizes the swine influenza virus for 
either ferrets or swine. RICHARD  E.  SHOPE  61 
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EXPLANATION OF  PLATE 3 
FIG. 1.  Lung of Ferret 23 infected intranasally, under ether anesthesia, with  an 
unfiltered  but  bacteriologically  sterile  suspension  of ferret  lung  swine  influenza 
virus (10th ferret passage virus).  Animal sacrificed on 4th day following infection. 
There is an edematous pneumonia of all three lobes on the right side.  Both lobes 
on the left side show earlier lesions. 
FIG. 2.  Lung of Ferret 28 infected intranasally, under ether anesthesia,  with an 
unfiltered  suspension  of ferret  lung  swine  influenza  virus  (12th  ferret  passage 
virus).  Animal  died  on  5th  day  following  infection.  There  is  an  edematous 
pneumonia of all lobes of the lung. THE JOURNAL  OF  EXPERIMENTAL  MEDICINE VOL. 60  PLATE 3 
Photographed by J. A. Carlile 
(Shope:  Swine influenza  in ferrets) 